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= (54) Title: HUMAN CANCER-RELATING GENES, THE PRODUCTS ENCODED THEREBY AND APPUCATIONS 
THEREOF 



= {54) ^m^mi/jsmm^mmRnmmrm^Sim 



(57) Abstract: The present invention discloses a human cancer-relating gene, LAPTM4B, the product it encodes and their 
applications. The titled human cancer-relating gene provided in this invention is one of the following nucleotide sequences: (1) 
SEQ. ID. No. 1, SEQ. ID. No. 2, SEQ. ID. No. 3, SEQ. ID. No. 6, or SEQ. ID. No. 8 shown in flic sequence listings; (2) 
Nucleotide sequences that encode the protein sequences of SEQ. ID. No. 4, SEQ, ID. No. 5, or SEQ. ID. No. 7 shown in the 
sequence listings, and (3) DNA sequences that have more than 90% homology with the DNA sequences specified by the SEQ. 
ID. No. 1, SEQ. ID. No. 2, SEQ. ID. No. 3, SEQ. ID. No. 6, SEQ. ID. No. 8 shown in the sequence listings, and that encode 
proteins having the same or similar ftmctions. Based on the present invention, it is possible to develop new anti-cancer pathways 
and diugs. This would be a project of significant social hen^ts. 

u^mxmm^^^m^m^Tjm'Bmj¥n:t—: d f^m^^t^ seq id 

Nfl: l^ SEQ ID Nbs 2. SEQ ID Na: 3, SEQ ID Ns: 6 ^SEQ ID Na: 8; 2) 
Ii5ii?ja*4' SEQ ID NSi 4. SEQ ID Na: 5 ^ SEQ ID Na: 7 W&MBM^ 
^^^^M: 3) ^mm'^ SEQ ID Na: 1> SEQ ID Nc: 2, SEQ ID Na: 3> 
SEQ ID Na: 6 §g SEQ ID Na: 8 11^6^ DNA ff^iJAW 90% I^A±I5IM'I4, 



^<ci> I AVAILABLE COPY 
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m&^rM'^mx^nmtfyM±^m. n^PM-mmm (hepatocellular 
carcinoma, Hcc) xM^o igmii, ±i&^^Ris^s?mn^mmmxmm. 

^m±sfism^4:5 7o&:^, ^RM.^m±^m^, ^fc^s 20-60^6*1:^:^4' 

sis^ int-2. hst. fgf-5; %-m^Wm^^Wi=T^^^&^, '&3SerbB> 
erbB-2. fms. met, ros ^5 ^H§«|JilS?m^M>t"^-t#^^)-^6<jSH, 
^afiS abl> src> ras, raf > yes> fgr> fes> Ick, mos %m^^^^iSA 

fmm.^mt:Mn^Tmmm, bci-u bci-2^5 m^m^^'mmm 

^SIWlDNA^a^'^6<jgfiM($t^@T)fi^*El> Mj(iPmyc, myb, fos, jun. 
B-lym, ski> ets. rel^^Eo m%^$^f HCC fitJ^^^^^O^S^fitl^^^ 
ras, src> myc> met> p53^^So 

if^mfmmmxmm.m^mm^m% laptm4b, ^ynwsm.nn-^ 
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1) ^H^^^SEQ ID No: U SEQ ID Nss 2. SEQ ID Na: 3 ^ SEQ ID 
Na: 6; 

2) mM^M^'P SEQ ID Na: 4, SEQ ID Nas 5 ^ SEQ ID Na: 7 

3) -^^3^11*4' SEQ ID Na, U SEQ ID.No: 2. SEQ ID Nc: 3 ^ SEQ ID 

Na: 6^^^mhmjm'^9o%u±mmm, Rmmmmmmi5.-:^t^m&m 

WDNA^^J. 

m^Bn^^^ SEQ ID Ne: 1 ft 954 -l^^gcS^^, 

SEQ ID No: 1 Mmm^mi^'&.j^., -^sss' ^i-s^iis, 

5' ^ 274-276 -fcl^*. ^0 SEQ ID Nfi: 1 cDNA WW^. AW^I^ 

fi^lM-ft-^, ^SEQIDNa: IfitJ 5' 5^(Bli5'hM# 85 3' ^fR]^hM# 

401'^«, BP#ilJi^^iJ^4'WSEQ ID No: 2, i^SEl * 1440 ^MSM; 
^SEQIDNa: 1 6<J 5' ^fR]^h5i# 85 ^M^, 3' 1130 ^MS, 

iP#PJJ¥^!j^4'6tlSEQID Na: 3, 1^*0 S 2169 ^5^*^. LAPTM4B 
^^^^&^8q22.1c 

Jf^llS^" ^ SEQ ID Na: 6 Ji SEQ ID Ns: 1 Kl^^^H, i 2264 A^WM 
M^, ^^SiH^ ^ 5' 175!) 1129^M«.K4"^WM^^iA6<J 19bp DNA 
>tg:, 19bp DNA >tafi<Jif^l]>^ gcttgg agctccagca get. i^M^^JJlfi^J 19bp 
DNA>tlftifcSEQ ID Na: 1 ^^SS nt 124— nt 161. 

Ai^iis^ffi^se LAPTM4B. &M.-^mm'^my\ 4 w^j^ja 5 
W'M 7 icsm^jye^j^^m, m^y 4 ^0 5 ^/^m^ij 7 m% 

wj¥^y7t^T^6<]ge>^. 

mm^^^^n 4 * 317 ^m^mss^, * seq id Na: 1 m^m^i 

^fm. 35kDa, ^1^^%;^^ 9. 05; mm^^^^l 5 S 226 ^MM 
MBS^I^. iSEQIDNa: 1 274-954 ^^ij^ 24kDa, 

m'^m^^ik 4. 65.j^^y^>=t^-6<]j^j!] 7 jts 370 ^^s^^aMwse;^. 

^£*^^Sag'^'t'e<]«iiBJM±^^, -eaj^. Northern Blot ^mwm^ 87.3% 
(48/55) AfF^giI^4'6tJ3^^zK¥S^i«^mJffiliE^Jff (® l-A). 
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^(S2-A)> 0 2-8) R:^^mmit^ (S2-C) ^vEmn^Bm 
^Bfwm fiti 5 ^ff^mmmm im^hle t,i^\"^^iixm7K^mik,'^i^ sMMc-7721, 

QGY-7701, BEL7402S1 HG1160 1-B Si® 2-C) . SMfltlJ^, ^ffFJg^I^^PffF 
Jg^JI&^ilFiKa±«3i6<liieMf=i^illJlSEQID Nq: 4 LAPTM4B-35; MSEQ 
ID Nfi: 5 LAPTM4B-24 :SJff?gR^ig£|&«}*3i±il, UWi LAPTM4B-35 ^ 
LAPTM4B-24 g^6t)lt«^Jff?ga^M«?(-i*F (® 2-B)o :&^^@2>^^^?gM 
^SMirja LAPTM4B-35 fP LAPTM4B-24 #fi^fcb{t-^iE^TO 

m. Western Blot ^^=^^4^^^. LAPTM4B-35 m^^^^±&^M&] 
^1 BfiJSf#ilSffFm^SjE^M^ LAFrM4B-35 ^ LAPTM4B-24 fl<J^iitk{i 





HCC 


PNL 


NL 


LAPTM4B-35 


13.32+1.98 


4.58+1.31 


2.78+0.11 


LAPTM4B-24 


3.59+1.78 


\. 76 ±1.24 


1.00 ±0.02 


LAPTM4B-35/ LAPTM4B-24 


3,71 


2.60 


2.78 


(ratio) 









P<0.01 vs. PNL and hO- 

SEQ ID N2: 4 . SEQ ID Na: 5 ^ SEQ ID Na.- 7 LAPTM4B 

md^w^m^m&mmmm, i&^mM^^mmmmitik!^.o m^m, seqid 

Na: 4LAPTM4B-35Bg-^MM4'6<]^'^m a6Pl (M^hSMMIfiit^S 
^^^^^H^ S# EGFR O 14-A.B^C) 

T^1^M\±M:^^^iiMXo ^MidEBj, LAPTM4B Sfi C MMEfitl^^m 
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nm (Tyr^ss) -^^^^mmit m i5-a), ^mm^m^^m^mm±mmm 
^mmit7}i^M.mi^^M am is-a). ^nw. LAPTM4B-EC2-pAb ifiWJh^^ 
±nmm i5-B),m^^mi^^^ikwm am 15-0. Tyr^^mmi^u^mm 

^^'fu^^^mmmm. ^itRmtim^m^^mw. mmmm. u seq id 

Nfi: 4 6<JcDNA$t^/jN^NIH3T3^|fe^i£HLE AfF^aia^, '^mWM^ 
il^ii LAPTM4B-35 NIH3T3-AE HLE-AE MM^o Sii^^ft^ (® 
4X 'H-TdR#A cm 5) i^Mj^X^S+a^M (® 6) i^ffiBjIfflMMiS 

NIH3T3-AE ^JiSg#^ NIH /h^^SnT^^^^^l^^g 
6<jffit^^ m 7)0 JMBJ LAPTM4B-35 Wa^Ti^l^T^^fi^li^l^So S 
#, HLE-AE ^|fifit;a£#t^;^3J#?S;ft^AX»«(Matrigel)6tJtgi7&M^ 

iiss, m LAPTM4B-35 mvt^itiSimmmm']^^mm:^mo s.^, ^ seq id 

Nil: 5 e<J cDNA a^^> LAPTM4B-35 N ^ 91 tCSmfitllifiii? JO) BHK. 

NIH3T3 «ij5&^^A HLE s^mmmM. wi^^^m^mo i^m^^mm seq id 
Nils 4 LAPTM4B-35 Mfi N ^ 91 ^mMmmmM^nTM^mmmmmmm 

^fiM; LAPTM4B-35 H^-^ LAPTM4B-24 ® e:SrW*Bi:*'J^6<J^I^5&tg: 
LAPTM4B-35 fi<ji±^Ji{Eit7^Ji&fi<lS14i^'tfc, M LAP1M4B-24 

LAFTM4Bmmnmmi^j^mmmo ^^^±, mm seq id ns: 4 laptm4b- 

35 Rm^^ SEQ ID N2: 5 LAPTM4B-24 t^^J^M^^^nUBm^^^, 

nm^^mmmmm^^:^mo jit^h, laptm4b-35 e^ja^^iijiiiEacyciinDi 

(S 13-A)jfqcyclinE(S 13-B:> mMMm^^^ik^^TM^R c-MycO 
13- C). c-Jun (SI 13-D). c-Fos CM 13-E) ^MBM^^^^±iMo 

#5JtSEQ ID Na: 4 LAPmAB-db m^^^^^^%BR^^M^W. M 
taE^^MU^^M SEQ ID Nfl: 4 LAPTM4B-35 6<J M ZllS IS 6^ ^ tfi 
LAPTM4B-EC2332-24-pAb R^M SEQ ID Na: 4 LAPTM4B-35 N ^mm^lffl 
(LAPTM4B-Ni^-pAb m LAPTM4B-N»-„-pAb) \iXR^^¥in LAPTM4B m^W^ 
5ftTW^LAPTM4B-35^ LAPTM4B-24 fi<J?ij|g|iJl^J3t?f 6<J^if. 

cm 2, 3, 8, 11, 12, 14, 15), mta, LAPTM4B-EC2m-« -pAb , 
LAPTM4B-N,-!«-pAb ^iK^ LAPTM4B-N,^-niAb ^JfiPrffi^^S LAPTM4B m&tfy 
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mP^MU^ ^M^it. SfiMffiSM, ^fJJrt^' LAPTM4B ^Mig. 
(® 8); LAPTM4B-EC2„3-24.-pAb ^^nrW^yB+iltaJI&fi^iiM O 12) ^ 

LAPTM4B m&m tyt^ ( s 15-B), m^m^^i" fak m mapk 

16-B)^o mat. ffJtSEQ ID Na: 4 LAPTM4B-35 gfi^*>er6tl 
SEQ ID Na: 8 M LAPm4Bm^^B^'?BMo %J^% LAPm4Bm^^ 

mm^. LApm4B mmm^^=fR-^±Mm^\ seq id m-. s, 

B^Ti^E^^^E^^J^^S^^-ir^^. U CREBPl/c-Jun. CEBP. 
PAX2/5/8, GATA, STAT, c-Ets-1, LYF-1, and c/v-Myb (Sl7A^^)o 

3^^$|^@^6<]*3i^epItg-#SC Z^/'7M5 6<J«7i^'#. r^i^'h, ^LAPTM4B 

^unwf%o Mitmn^^^m^m^^ LAPTM4B'^z^=f-±MBn-^^T- 

5' UTR-35bp ^S^E-^^^HJft^Sa^^^^'J, ?f^>it#^#:^35iJ^^A 
fF^S BEL7402 mmm HLE ^ISo $nffl 17 ;>fT^, 

'fc^±iSI^ 38 bp m—WL DNA (.pGL3-PP4^, 'S^BcW^SSli/S^S'l*. ^ ^7¥#ff 
»H^^'I>B^? . pGLS-PFl WMIf^ BEL7402 6<J^tt^#Mja^T SV40 6<J 
20%, M^EHLEJSft^^<K, '(X^SV40 6tj6%. 3 fg. i^^ilC^tlfP 

%mkT LAPTM4tB^^f^^W^nm^W<M^'^, ^ Northern blot ^ 
^BfR^tfi BEL-7402 m HLE mMM^M'^m^^^t^ mRNA 7K¥^'^'^. ^ 

^h. pGL3 -PF4mmi^^im^mm^^mmmM^^, :&bel7402 au^g-a 

fck HLE ilSia 7 <§o lii±^mM^, Z/l/'7¥4ffSH^BEL7402SlHLEaj3&>t'6ti 

DNA a^f T Z^P7¥4ff Sa^M. ^JI*^^6<jAfFM^*@ LAPTM4B^^ 
%LAPm4B*U mt'^^^%'^3\9i—^^W^ LAPTM4B*2, BP SEQ ID Ns: 6o 
m 9 *i *2 ^^%\^=^'%—^\-MJf 5' UTR rtfiti— ^ 

19 bpj^^ij, *1 ^'(ia@A^-^3^#Wi??'J Cnt 124 ~ 142), W*^^^ 
2^. J.:^^*®^ (124-142dup, lJJl^^^$^^^.TSSitkG^ + lTt-i!c^m). 

i9-bp^^!jMSIA. ^>c*m^ *i ^^SH 5' UTR4'fl«l^±^«?@=:fKMrio 

#SCliaM^OTRrtll^N^lRl±W-|^:7 53^^ggM, HlfcSEQID Na: 
6 Wm^WUmU^ 370 (SEQ ID Na: 7). ^EAS^4'^i!li!J 
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^ UPTM4BtlfymMM'!d-M^*l/*K *J/*2m*2/*2(im 10)o LAPTM4B 

mmm^m lApmiB m^'kmHiEnKnw^m.^ 3)0 «bj LApnm 

umm LAPTM4B*2-^\fj.w%n^i!^mMKm^n%x^xnmmmMm, 
LAPm4B*2/*2 i^^^nm.m^^m^-^'^Km-^w^mm 

WM^'^-Xo Hjtb, LAPm4B *I/*2*J^ 2/*2 ^m.\ikRm 

LAFm4B*2^mmm^mm^^wmm^xmmm'=^rmmm laptm4b mm 

-^^SEQID Na: K 2, 3> 6, S m^^M^^T^^W, SEQ ID Ntt: 

1. 2> 3^ 6. 8;?^!j6<J$f^m^^riiSEQ ID Na: U 2. 3. 6. 8 

ffl l-A ^ NorternBlot ^^frfflit, S^^^aBQSEi^AiESfF. S^WrR 
a 1-B ^ Nortem Blot S^^i^BJSEg^AflTJg^Jia^'t'fi^J 

m 2-A ^trJIf jSjgm^' LAPTM4B mRNA S^5SP0tt. 

®2-B^fF?SM:fe3Kmffl, JFFJS0m4' LAPTM4B Hem^SSratt. 

® 2-C^^SSM'|^^@, M^LAPTM4B ® e^ft^SlS&W^^c 
a 3 3^ Western Blot ^tfS, M^:$::S:Bja@li5i6tJ LAPTM4B-35 m 
LAPTM4B-24 m&^iEWB> fF^S35:ie)?^#?SITMiH4'e^^aiit. 
. m 4 cDNA3^^6H|ga<]Jt5lM6^^-K:fl^o 
ffl 5 cDNA 2^^^Ji&6<J DNA -^^iiJP Wttfflc 

m 6 ^a^:2|s::^Bj cDNA mmmmm s ia^»itiifl6<j^® cmj^ai&^j)- 

m 7 ^*:tBj cDNA2^^6<isaM/ha6*]S!t^t#ffi. 

m 9 j^*:^Bjs@ LApm4B m^mmm^)^^o 
m 10 ^>is:^Bj^s LAPTM4B^Am^mmm^mo 
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m 13-A.B,C,D,E cDNA ^mmmm cyclin Dl, 

cyclinE, c-Myc, c-Fos, c-Jun ^^±-ii^Kj Western Blot 

m 14-A, B. c ^^^^uu^mmm, ^mE.^:^:^mmmrm^ a e e i 

. S15-A,B. C^f^mUm.^mmm, S^LAPTM4BS66tlTyrgpm'Hs^ 
BfW 57 ^JffF^B#¥« 35-70 ^;tfil, TO^S^^ 54±6.0^, ^ 

g 206 ^^@^ffilSW55-l£>btfmlg^;i^^^S:WmfF^iAf^etlM^ 209 ^i?^ 

^/fW 109 ^#3t^S,t#^{|^|E 30-70 55 + 5.4 

^, H/ictb^J^ 76/33. ^Mg^3fEe:^'h#?&37«I^:^:*:. iE^Tit^^ S ^ 

SSISS^ DNA. 

1> NorternBlot LAPm4BW^m./6^VcMM^n^n^Mm. 

mmmim cmw^mm^mwmmm:> a^f NortemBiot^^ff, JAsm^^F^ 
mmm^Rm 55 mmmmmmRmmmu^^m. rna. ^^hmn. 

mmmim^, ^'¥^%mimm, mm.2&jE-^i^^m, 5> 
7> 9^mm, t§catt4> 6> 8s lo&mMnmBmR, ^^mm. laptm^b^ 
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(FDs mm (jscoRmm^mm^ (pnl), aii^^^^a^STi^^njT 

-^*^»Sfit)-cDNA>^-S (LC27) , tJl LC27 >^-iT (426bp) 5' 3^ 

ip]®fif EST mmmm^^ race s^a rt-pcr mw^mmmt^±^ 

cDNAJ^Jil, IP^^SEQ ID Nil: 2^3, 

itff^tf. -sit^i^ Fi Ri, ]ikK^m^mk%mML, mmM^%mkw 
pfx r^fff i'J7 LAPTM4Bmmt^B^i'R^±mBno ^x/ioim Hind 

III it-t;gj53S^?iJ pGL3-Basic pGL3-PFl, i!lJ^^^( HiIJ^^^JaL 

$nS 17 -A ^^m^, Z/lf7¥^5 *@ja^^E^?C*M6^ CCAAT 
(TTGCGCAAT). TATA ^ LAPTM4B 

-^-(iL^.i^inCREBPl/c-Jun, CEBP, PAX2/5/8, GATA, STAT, c-Ets-1, E2F, LYF-1. 
andc/v-Myb, ti^mmH LAPTM4Bmm^^n-^^<> ^JFF?®4', 3&^^1:H 

^&«]^5i^3SRrtfe^ScL4ra«5e<j*ii^#. ^LAPm4Bl^^^±m 

LApm4Bmumn^%n.^mB 

(1) DNA 

mwYm^mmm^M^^wmw dna. 

(2) #'(S:ftE16^:^|tWif 

^^"^^Bn^^B-^n^ mMLAPTM4Bmm^m id n2: s, ^it-^^ 

fi^M^^I^^. Fi: 5' GCG CTCGAG GCTCCAGGTG GAAGAGTGTGC 3' (5' Tj^Sffl^lA 
Xhoim^J]^}^, BP:fe>J^^^); R.: 5' GCGAAGCTT GGACTTGGCCATGTGACCCG 3' 

( 5' ■^m^wHindiim'm^^., , ffioiPCR^sAASHmDNA 

mkmMmpGLs-PFmwmxm^' m^LAPm4m^mmo ^w.^^LAPm4B 

Bn'^^%LAPm4B*l LAPm4B *2fl<I0?l|^;^^!i^'4'SEQ ID Na: 60 

m9-k%LAPm4BB^=f-^W,-'9\-m=?^MWi. ^■nj^U^^s^—^V^=f> IS 

^^ja^^ . Fi. F2S R.^ ^M\%m^^mm^^s.. ^$,mmm^mm=?^ktG 
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m-^m.=f^^' AmmKijix. -33—15). 

LAPm4B ^^«H*i^*^B^^J^^!)#|E^»J. 

(3) LAPTM4BmWi^U 
1^ ^\ ^ E2 (5' GCCGACTAGGGGACTGGCGGA 3' ) m RsCS' 
CGAGAGCTCCGAGCTTCTGCC 3' ) , IJilE^A. DNA % 

W^, rit Zy^™45m— ^hS^gP^i^JiJoPCR ^#$PT: 96°C M^tt 5 min; 
94°C 30 s, 68°C 30 s, 72°C 1 min, 35 72'CM# 5 mino 2%3S^iM 

m^^t- LAPm4B^n-^^^^'?±mmfi-JBmi'-5' UTR-35bp 

m^-M^mi^B^mmi^MM. mm iAFnf4Bmm^B^'j'R^±m^n, 

^Xhoim Hind III H^O^ii^SlJ pGL3-Basic pGL3-PFl, %m 

\>J.pGL3-PFl%W^, m^m^. F3> F4:5^^IJ-^Ririt>FlRl-fea[B^ 
^>T-a-^:)fe^il^# /?^?Z5-/V^> PGL3-PF3. PGL3-PF4, SOi^^^. 

Fl: 5' GCGCTCGAG GCTCCAGGTGGA AGAGTGTGC 3 (nt -1341- -1321) 

F2: 5' GCGCTCGAG TAA AAACGCTGTGCCAGGCGT 3' (nt - 881- -861) 

F3: 5' GCGCTCGAG TACCGGAAGCACAGCGAGGAT 3' (nt - 558- -538) 

F4: 5' GCGCTCGAG AGTAGAAGGGAAGAAAATCGC 3' (nt -38- -18) 

Rl: 5' GCGAAGCTT GGACTTGGCCATGTGACCCG V (nt 172-191) 

^}L'&^WiM'km^Vk BEL7402 nmxBL hle ^m, in^^iS^TyStto 

m 17 6<] b ^^1'm#^^fi<I^J56iPW^!WlM^:)feilS1§o 
pGL3-PF3^'&Wfnm^^^'^W&, 135^ SV40 JS^^ (.pGL3-Promoter) 
'm'&L^ 27%. {B'^-^ /76:i:j-PF^6<J?Stt*BtkBt. ^ BEL7402 ^flajL^^MSlJ, 
HLE ^J3fe4'ff#a^iiJ^ J5# 7 17 6^1 a gP^Rf 1*^*10, 

l^pGL-PF3± (-41 558) ^A^^t^EfltJi^^ET^'^^^. 'S^H^L-sK 

%SJic-Ets-l, RTI^^EHLE^ia'I'i^ifTOT^ffl, #SCHLEM 
pGL3-PF3m pGL3-PF4f^mW^^M^^tfy^^M^o ^ BEL7402 ^ HLE 
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m^^. pGL3-PF3^\^\}LpGL3-PFU pGL3-PF2^m%> (^) 

Ti^S^6<]#S. (^H) -^a^^±#IBJ^^!l (-558 ±i») m^^^^ 

mm, m.mtE hle ^jjatwtg^^^^s^^w^'j LAPTM4Bmm.^. m i-b 

^^3^ Northern Blot ^^ife^jHlffl^f . IP .LAPIMB^ HLE ajiai=> LAPm4B^ 

mmomWpGL3-PF2'^^m^mAMM}i^<^ -41- 328. -574 859), 

tt PGL3-PF3 #tH— ^ DNA M%>iB. (-574 859), M^Mft^lfi't' 

pGL3-PF3m^\^ pGL3-PF2^m^o m^m, im^MABn^&m^^^ 

mm^n^^^n^^i^Lj^M^-^ytm^^mMm, n^n. pGis-PFST^np.n 
#t->h^^^;^, mpfmim^mo hjh:, pGL3-PF3mmw^=^^nM, % 

WJpAlmlM?^, TWI^^^a-^sKo 

^4", 12 ooog 4ic^^iiaoniin, ^^n^%±mmmm.mf^)\ o mM^mm 

^mmim 0. 25%JK@im'Hi'B!:^» PBS iJfe^M^, ^iiSaiJife, 500g 3 mln 
^^±m^ 12%SDS-PAG^.^^^, 2^J^. "^ATCmmW. (TBS, 0.05%Tween 
20. 5% mmn^ ^mmTf^o ^;gffi:feLAPTM4B-EC2m-34i-pAb ^i^^tfC 
(1:500 ##) ^/Mi. Anti-FLAG Jfel^^ (Sigma, 1:750 ##) ^M5^W 

2 ho TBS ijfe^^ 3 ^mmTm.vcmmm.m-W9^^%-^^^n. igc 

(1:3000 |^#) ^^a!»W2 h. i5fe^^^?t^(TBS, pH 8.0, 0.05% Tween 20) 
?Jfe 3 mis-^Jcffl^-^ Tween 20 fi1l^5fe^M?+«^ 1 ECL (Santa Cruz) 

TBS 'vi?5fe^ ECL ^TtMfitl^. M 30 ml TBS (.^2% SDS, 210 ul P-gft 
SZ.^) S^a^JfeE 30 min, TBS 30 min tm^.'^W.^-^WR^^ . ^ 
tPH-^^^^o ^mina 3 m^, ^BJ LAPTM4B-35 :SOT?SaiRiaaiJ3fi^a±^ 

5s ^-fe cDNA^^^^i^iiE0§2|s::^BJ^glJ(t^^it5ti^lt^i^M 

aapcR, i^i pGEUT-ESr m^%w^, m\^x^\mk b e, 

Pfx DNAm^Uri^ LAPTM^ »E±-felgB|5^^5i*i. ^51^ A Si B 
5' ^^lA BariM SI«^^(GGATCC)!ijlil^«|#^^^^/y^y(GCCACC), :S 
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E t^lA EcoRl i|i;?]^^(GAATTC) o Ti^J^^ AE fPBE ^BaiMl. 
EcdRI mW-^ ^itJs, PCDNA3. 0 W^^U^^%'^>^i^^ %W^% 

DH5 :*:M*Fm,jfig5iro'l4^lt,«iJ^^^.Mt^^^#^5iJ^^^ PCDM3/AE 
m-BBo ^"f pcMAS/AE ^-^mm^-^ ORF; j^cZ^WlJ/Sfi" K"^ ORF>^||->h 
ATG m TAA 6<J^^!l. /^cZ^rtMjf/lfi- ffifcb, t:mmffymB^i> N ^6<I91 

iJil PCDNA3/AE ^-BE^m%^ik L4P7¥4ff6?l^ BHK> NIH3T3 ^116^^ 
AfF0 HLE ^mi^afi'?^^. LAPTM4Bm%n, M.^Mmk 

U Western Blot cyclin Dl m cyclin E mBMMS:^^ c-Myc, 

crFos, c-jun ^M?S*S (T^^mifili5t6<J$t^@?) 6tJ^7i7X¥o ^MmM, 

uPTM4B-AEm7^mm'^mmm. mmmmimm^, 5, e)-. mmmm 

Mfi cyclin Dl cyclin E c-Myc, c-Fos, c-Jun H^SBfi^^ii^JS 
±i5S C® 13-A,B,C,D,E); LAPTM4B-35 3i^3i^Mi&Lytfitl«!4M^l^^ft 
1%FCS 4* HLE-AE mM^i^MMW^n. W HLE ^ HLE-MOCK mmMJl^ 

^^mm); mn, hle-ae gij5g^-fe6<}S»4i^iM'i§mfi^ji^§i, rt^^ii^ 
^mmmmm^m'^^o s#, hle-ae ^j3&6tia^tg;«jii?a ca^^ii^^L 

fi<I^J&fC>^>?t)-M6<J 1216.5±403.8 itjp^ 4082. 5±748. 8) i^S^AX^i^JK 
(Matrigel) mm:h^^mmSiiJAy(im.m 25±12. 73 itiP^ 1325±424. 26) , 

LAPTM4B-35 6{j3d:*ji{£a^|&iS'l4*Ma<jaM. l^il LAPTM4B-BE^ 

TkMBM^tfy BHK-BE> NIH3T3-BE ID HLE-BE aifelilij:f;tg?^^3£lt. 3 J^|^ 
±mtt:. -uEBj LAPTM4B-24 LAPTM4B-35 ;tiMJn:6tJ#ffl » 

$SfiM6> cDNAft^6<J^|fe)?t/jN^6<]W#ffl 

MOCK ^^g^e^JJ^iTM^IfU'^^-l^ cDNA ]m.W^^ NIH3T3 ^l&^^t 
M^Mc ^K^hR^^M^TS^t 2xl0'm„ «^4-6K- 21 5^j5if^ 

(A, B), ^'mp.^m^^'^^m^m.m d)o 

12 86 ^jgi^^Blt^^^o 

7. IJI ELISA IO^^:WffFJSB#JfiL?t4'6<I LAPTM4B Jft^TK^ 
3|^96?L*6^?L*PA^I^##'fg|S:a<jHCCa#JfiL?tlKiE^AJfiL^S'&«^. 4 
ICji^, ^?Lffi^0.5%Twee.n-206<lPBS?^il^5fc;S, ApA2%BSA?^^gMiif ffl 
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V^^lhB, ^bqASOii 1 Protein G-Agarosel:^^, 4°CM^S^^3h^iii^. 
12 000gl^^C>20#i|$t*:fe-KM-^tl^JL?S. inAlml^jfe^^^il'^t I MMt^K-^ 

rcm^20min, 12 ooog^'ii^2o#;5-'>'C^*^±^t, MM^^-^M—iko 

20min, 12 000gl^^l>20#M/jN'C^#tB;^Il^^±y*o K?S4'iPA50iil IX 
SDS ±#M?4'?^, ai00-C7X?&4'iP^#^5min, '®#,a4'6tl^fe3£«'^<^ 
^tt^iS?^. 12 000g^^'ll^20#, ^±?S]a^fSDS-PAGE%^. BEL-74029i 
Mffi5eJtiL^^#S^LN-lSM±^5>JllfW0min, lOmin, 20minSl40min. 
^^^J3&6*lLAPTM4B-EC2-pAb:fe3!5^^?C?^i^^Protein G-Sephorosel^pft, 
^'l>4J-^j5ia^f^^^iittfitllO% SDS-PAGE, ^jSfflp-Tyr mAbafi' Western 
blot ^^»J^^!|LAPTM4B. FAK^MAPK^^H^^^o 

BEL-7402 aiJi&:JJ-5(l-% LAPTM4B- EC2-pAb (ISug/ml) ^ Glut2 IfCf* (15 
Hg/ml) ^5%C02. 37°CM2 h LN-1 ^M±» fSW^#l^±i 

^ Giut2 m#^^a^^^^;#M6<]^J3fif^^x^|aiao ^la^fl&fitigeMSifi? 

TOp-Tyr mAb iaif Western blot M*n:#>!ti^^'H:6<J^lPf!l#ffi<. 

S A fF ^BEL-7402 ^ Ifi if It ^ m Jte 3t g e S ;^ W ? I feLAPTM4B-35 
MiltJ^PMtt., lO^^HmMit7iC^M.M (ill5-A) , ; LAPTM4B-EC2-pAb 

-^\i}.jii5i^±^nM^mmit ois-b) . M55^6^msairL#Giut2mij 

^itb^ffi (ffll5-C) o LhPm43-2mi'^U^mmiti^mo LAPTM4B-35 
LAPTM4B-35;i:W*Ma<JSH3^tfe|^6<]^'a-'ii£^- LAPTM4B-355aWtg^- 
(microdomain)W^^#, uS^mMmm^H^ 
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i!iPftmPir^lfe^-^^TMAPK6<lTyri§^^4fc 016-B) , LAPTM4B-EC2-pAbin: 

mmi9. LAFTM4m^m^m 

^it— PGR xmwmmmnsLmn^u^^ 
LAPTM4Bm^mm^m.o mm LApm4Bmmm\\ i9bp mkmmmu 

Fz: 5' GCCGACTAGGGGACTGGCGGA 3' ; 
Ra: 5' CGAGAGCTCCGAGCTTCTGCC 3' » 

DNA ^mrif^-iJ'hS^fitJ^^J^^Oo PCR^#: 96'CS55^ 
tt.5^lt; 94X: 30 #, 68'C 30 #, 72*C 1 ^J)-^, 35 72*0 M# 5 

^It. PCR/^tJ^ 2% :^|g$|^ig^%^^S, ^«J5L® lOo i§cit 1, 6, 12, 13 

LAPm4B*l/*l 204bp fi<J^=tM>T-a. 5*it 5, 8, 9, 14, 15 
LAPm4B*2/*2 223 bp fi<j:^=ffm>irm. ^it 2. 3, 4. 7, 10. 11 
LAPm4B*l/*2f^^^ 204 bp ^ 223 bp W^^=g'^>T'S. i§c51 M Markero 

^ *^A?+^»JR^ 204bp WL 223bp DNA 

Elhk, ^'t'fflA^^' Z^PT^^ff 6U*aMnI:J)->t,: LAPTM4B*1/*1, *i/*2m 
*2/*2 O 10). 

*^B^^W7 209i5«j4'fflIE^AI¥fD 57 WilffiS^.^^SMaimM 
^bb^^l, ffiHardy-Weinberg:^Sa^Ti[#l§M^tf^mo M-##ft] 

iESA?¥fi^ m^mm*j ^*2 w^smm^m^, ^bbi^ij^si^sij^ 

0. 5175: 0. 6746 ^ 0. 4825: 0. 3254o iE^Al¥tBm Z^T^/^ff ^^iSS*l Si 
*2 6<]i5*4)'SiJ:Jt, 0. 6746 jpP 0. 3254, ra,t#tii3E!ft LAPm4B^^mm*m*2 
^m^^M% 0. 5175 fP 0. 4825offFJSl^fi<I«E3M*iA/ (/^ 0. 029) *2/*2 

{P=o. 003) i±Jilwm^-^^5t*mfitJiE#JCifMMl:b^WS^6<i^Th^M#. ^ 
Jff?gm4', 29.89^^aSM-*^i/*i. iE^Mgl't'W 45.93%^«EM 
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*1/*U m^^^'^&^^*2/*2m^^% 26. 32%, ^nmM^ n. 01%*ilt, 
^\t^*2/*2m.^^^2.%^mo Hjlfc, LAPM4B *2/*2 

Vkm^^, 83.3%,t,#HBVPHi4. 

N (%) 

XiTM^B (n=209) ffF^ia (n=57) 

LAPTM4B 



96 (45.93) ■ 17(29.82) 0.029 ° 

*l*/2 90 (43.06) 25 (43.86) 0.914 

*2/*2 23 (11.01) . 15 (26.32) 0.003 " 

*1 0. 6746 0. 5175 

*2 0.3254 0.4825 



'OR: 0.500, 95%CI: 0.267 - 0.939; 'OR: 2.888, 95%CI: 1.390 - 
6. 003 (OR mm^"^^ Si 95%CI jt,S>^E|B]). 

^3 m^f- LApm4B mm^m.mji^mumm^^n 

LAPm4B SSM 





*1/*1 


*l/*2 


*2/*2 




17 


25 


15 


^14 


14 


24 


12 


^'14 


3 


1 


3 


Gl 


0 


2 


0 


G2 


1 


4 


8 


G3 


7 


7 


4 


G4 


9 


12 


3 


I 


0 


0 


0 


II 


5 


8 


5 


III 


4 


7 


3 


IV 


8 


10 


7 
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HBV 





1 


4 


4 






13 


16 


10 






3 


5 


1 


NS 



^ 116 miE%KW^ 109 ^J-frit^S*a^T7:$^lff = iiP^ 4 -fra^g-S 
*4 »jtil§S#^iE^A^atI lA^TMg &BM&t>^^ 



N (%) 





nwM. B 


nmM s 








(n=209) 


(n=116) 


(n=109) 




LAPm4B 










*1/*1 


96 (45.93) 


52 (44.83) 


49 (44.95) 


>0. 05 


*2/*2 


90 (43.06) 


49 (42.24) 


48 (44.04) 


>0. 05 


*2/*2 


23 (11.01) 


15 (12.93) 


12 (11.01) 


>0. 05 












*i 


0. 6746 


0. 6595 


0. 6697 




*2 


0. 3254 


0. 3405 


0. 3303 





12. ■^^l.^^Wim^ LAPTM-35 fKl^ji 

mn^'^'i^witi-is^^m laptm4b-35 W'^H%'^mmi^^%'^'^mk 

1. t»^-^«lt 

2. ^:^|W]^|cMZ.0Tfi' . 100% -95% -90%— 80% -70%, PBS 

3. 

4. PBS ijfewm 

5. iE^iii#jfii«i>r^ 

6. LAPTM4B-N,-99pAb, ZTQW^ 1 'J^W 

7. PBS 55fe 3 it 

8. HRPi^-iB6^llj^Jn;:feJrL#, 37°C^^a 1 /hBt, 
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9. PBS 5!Jfe 3 it 

10. DAB a-fe 

12. Z»i$±^f flj£7X ( 70 % - 80 % -90 % - 95 % - 100 % ) 

cpjtt), F^MJ^^^K crate), g^je^r^^s (Pjtt), n^wmm^p. m 

35 Rm^ LAPTM4B-24 mm^m^^mMmmm^^^ m.mnm^mmmm 
m^mm^mo mta, -^Mitrnm^m^ simiM=-t)in:^mn LApm4B mm 

J^m LAPTM4B-35 ^^1^ LAPm4B-BE cDNA a^i!)Xg?^#^3&^# 

ffl3l±ii LAPTM4B-24 fitl^fejft^fJfLHI'^SH^^^- LAPTM4B SSfeRTf^y^jIS 

<^#fflfi<JirlE;^. LAFm4BgeRrf^^*fflJ!6^-t2^#:0-T6<l&^¥^, 

^^^^^^^-^-^^fitj^-^^i^, ^Wlg?f:^tB^?>l'!i>l LAPTM4B MS^IG,^ 
et®Tl5o itb^h. 2!s::^BjBt]i^TiEBj LAPTM4B-EC2-pAb tfL#AWW^!lB1'^iaBB& 
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u xm&^^&m LAPm4B, ^Tm^'^m^n:t—'. 

1) J^3'!j^4'fi<ISEQID Nat 1. SEQ ID Na: 2^ SEQ ID Ns: 3, iKSEQID 

NQ: 6; 

2) liSij^yiJ^'^' SEQ ID Na: 4, SEQ ID Ns: 5 sKSEQ ID Na, 7 HfiM 

3) SEQ ID Nfi: K SEQ ID Na: 2. SEQ ID Na: 3. SEQ ID 
Na: 6PI^S^DNAj^a^JAW90%BJl±I^Mtt. 

SEQ ID Na: 1„ 
SEQ ID Na: 2o 
SEQ ID Na: 3o 
SEQ ID Na: 6, 

6. nmumm^ im2 msm^ms m^mmm, nmm^'f-. mmm 
5 ^/iPi^^ij 7 fitiitsMff^y+BiRi^ttfi^s 4 iR/^pj^^ij 5 mmmn 1 m±m 

IK 7 ^ 8 ^ 9 m 10 B^ji&s^jna , ^#tE«T: ffii^jS 

12> •^^:&^!j^*1^3*i6@&tJ«jli^#. 
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13. ^^mm^immmmmmm%o 

i4> rmmm^imT^mmmBm^ 

15. Am&^^^m LApm4Bmm^=^o 

i6> imum'miSL\^mmiB^=f; ^#fiE^^: -sawseq id ns: 

19. M^?PJ^*l8^j266<]/Sffl, Bfi^ilSslE^JITaM^ 
10 ^S±^MM=So 

20. mm^7m^W:nm^u^^mmmT^M'¥^Mmo 



18 



wo 2004/058971 



PCT/CN2003/001109 



f 1= Twii Ti N2 T3 Na T4 N4 




LAPTM4B 






miv".: ;^5j;^-jri f*??v^n 











p-actin 



FL NL HCC1PNL1 HCC2PNU HCC3FNL3 HCC4PNU 

m i-A 



l-B 



12- 



0 10 
o 

1 s. 
< 

1 6 



I 

3 



A- 



•••• 



II IIMV 
Tumor Grade 

S 1-c 



Anti-sense 
-LAFTM4BcRNA 



Sense 
IAFra4BcRNA 



2 -A 




Pre-immnne semm C400>< > LArrM4B-£C2-|iAb <400X ) 



.■0. 



2-C 
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GoattdScniiD HCGpatieBts Nomal 
keasMS^m Preanitttme AothHCC-TMP Preiounttae AofMiar-TMP 



m 8 

A 

F4 



— 100 bp Qzsbp 



Rl R2 



TTACTCACCG6GTGCrrT3GAGCTCCAGCAGCn3GCrn3GAGCCX»3^ 



LAPTM4B *t 




GGCTGCTTOGAGCTCCAGCACCTGCTTGGAGCTCCAGCAGCTGGCT 




m 9 

1 2 S 4 5 6 7 M 8 9 10 11 12 13 14 15 

223 bp 
204 bp 



m 10 
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H 
c 

o 
o 




BLAPTM4B-EC2-pAb 



LN(+) LN(-) 
**P < 0.01 LAPTM4B-EC2-pAb vs. pre-immune rabbit serum 

m 12 
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36kDa 



561cDa 



HLE HLE-MOCK HL&AEl 



13-A 



HLE-AEl HLE-MOCK 



13-C 



HLE HLE-MOCK\HLE-AE 

m 13-D 



HLE HLE-MOCK HLE-AEI 



13-B 



HLE HLE-MOCK HLE-AE 



13-E 



onLN-l 



a$ LAPmlB 



14-A 



LAPTM4B aQ 



WBs LAPTA04B 




14«B 



IFAb 
BlotAb 



LArrM4B-N10-pAb LAFTM4B-EC2-|)Ab 

EGFR-mAb EGFR-mAb 



nOlcDa 




on LN-1 (min) 0 10 20 40 



IPs LAPTM4B 



m 15-A 

on (min) 0 10 20 40 



IPs LAPTM4B 
WB: pTYR 



'J'-- ii 



on LN-1 (min) 

IP: LAPTM4B [.. ! - 
WB: pTYR 



m 15-B 

O 10 20 40 



15-C 
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IP} FAK 

WB:fak 



LAPTM4JB-£C2"pAb preincubation — 

IP: MAPK • 'i^i" •■' 



WB:pTYR 



LAFTM4B-£C2-pAb preincubatior 

IP: MAPK 
WB:MAPK 



-44kDa 
•421cDa 




16-A 



16— B 



a 

-1379 gcggcgaaca gcagtggtgg acggtgagcg aaagctcagc tccaggtgga agagtgtgca gctgrcaagat 

-12B9 cccatacagt ggg c g g ggac ccaaaggggg ttgcccactc ccggctggaa tgcctggggt. ttsitatccca 

-1199 gotctcagai: gafcagatga-fe ttgaotattb ctfctacotet tgotfcttago t1»attggtg ht^taglrgag 

—1109 gteaggfcgfc^ agubgagt^a caagcoocat g^^baagggb gggbguggta ooofc to o co a gghaggfc^ba 

-1019 gaaatceget aotettgfccb c tcac teggga ttaoaggegt gagceaocgc gcccagccaa ^tttggta^t 

-929 gcGahgtbgc cua g yuL g gg acbgaatctb ta qagc t gca cteatgafcta a aaacg ctgt gccaggcgbfc 

PAX2/5/8 

-839 qagcac tttg ggagg otegag qcgggcag gat aaaqaggtea gaag ategag a o aatcctgg otaaoaoggte 

LZF-1 H-marB mot 

**749 aatacaaoaa attsigcoagg cgfcggbggog ggcgce^gfca gtoo c a g cta cS'ka.gggaggc t^gaggcagga 
-659 gtggagokbg ca g b ya gccg agatcgcaoo act:gcacbcc agcctggg tg acagagcaag actctgtct c 

-569 aaaaaaaaag ct accggaag oa cag ogagg atgtoottga eaeacatect atfc ttotggg aa aagattac 

e-5ts-l c-Ets-1 STAT 

-479 gaagcggaga caaattigcxta txt ggtggtgg btoaaagtao t goaattgao tggaatagca ocgogoagtt 

TCF/LEF-1 

-389 taaga gtgat aggagotgta tcgattacct geaagataga agt agaagcg ggccg g gtgo ggtggotcac 

GAZA 

-299 ggga gg tatg a ggcsgig^tgga 1:Ga1: tagacg tcag g agtto oagaccagca tg accaacat ggtgaaaccc 

LYF-l CREBPl/C-Jto TH1/B47 

—209 ea a a ttageo gggbgbggbg gcaagcgcob gfcaatc e c ag obacbcggfcb ggfcbgggoag gagaabogob 

si AML-l e-Myb 

-119 bgcagtgagc egagatcgcg cca fctgoacb ccagcctggg ogacaagagc gagaetctgt cteaaaaaaa 
EaP (T^ 

-29 gaagaaaatc gcaaggaacb agacbaaaag AATCTC GACX; CTTGAATGGA GTTACACGAA GGGCCftGATG 

Muscle Initiator 

62 TCCACTCAGG GOOSACXAG6 GGACTQGCGS ASGGTGCAOS CTOATGeATT TAC7CACXSO 



ttaatagagt 
atcattgtcc 
aocbtfcbbae 
ggaatbebta 
ttttgbagag 
gbggaboacg 
gaaaccccgt; 
gaabggcgtg 



gaaaacagct 
ctccc ccb gt 
baecbgatbg 



ooagggbbte 
octgtaatoc 

ctctantgaa 
ciacccgggag 



aaaaaaaaaa 



baccacagba abtgag cb g t 



gootgbaabc ccagcacttt 



cgfcctctact ; 
b qaaocog gg aggcggaggt 
aaaaaaaaag aagtagaagg 
AAAGAAGGAA GGCCCGGiACC 



Kttsele Inlbiabfxc 



152 



\ CXC0CCGTC3C i 



S AGCGGTOGCC TVC6SA60GA 



I EXON1 



=Luc3 



pGL^PFI/Luc 
pGL3'PF2/Lue 
pGLa-PFS/Luc 
pGL3'PF4/Luc 




BEL7402 




HLE 



0 0.2 0.4 0.6 0.8 0 0J2 0.4 0.6 aS 
Relative Luciferase Activity 
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mm 



<160>8 



5 <210>1 

<211>954 
<212>DNA 

<213>AMA Cffomo sapiens) 



10 <400>1 

atgacgtcac ggactcgggt cacatggccg agtccgcccc gccccctccc cgtccccgcc 60 

gctgcagccg tcgccttcgg agcgaagggt accgacccgg'cagaagctcg gagctctcgg 120 

ggtatcgagg aggcaggccc gcgggcgcac gggcgagcgg.gccgggagcc ggagcggcgg 180 

aggagccggc agcagcggcg cggcgggctc caggcgaggc ggtcgacgct cctgaaaact 240 

15 tgcgcgcgcg ctcgcgccac tgcgcccgga gcgatgaaga tggtcgcgcc ctggacgcgg 300 

ttctactcca acagctgctg cttgtgctgc catgtccgca ccggcaccat cctgctcggc 360 

gtctggtatc tgatcatcaa tgctgtggta ctgttgattt tattgagtgc cctggctgat 420 

ccggatcagt ataacttttc aagttctgaa ctgggaggtg actttgagtt catggatgat 480 

gccaacatgt gcattgccat tgcgatttct cttctcatga tcctgatatg tgctatggct 540 

20 acttacggag cgtacaagca acgcgcagcc tggatcatcc cattcttctg ttaccagatc 600 

tttgactttg ccctgaacat gttggttgca atcactgtgc ttatttatcc aaactccatt 660 

caggaataca tacggcaact gcctcctaat tttccctaca gagatgatgt catgtcagtg 720 

aatcctacct gtttggtcct tattattctt ctgtttatta gcattatctt gacttttaag 780 

ggttacttga ttagctgtgt ttggaactgc taccgataca tcaatggtag gaactcctct 840 

25 gatgtcctgg tttatgttac cagcaatgac actacggtgc tgctaccccc gtatgatgat 900 

gccactgtga atggtgctgc caaggagcca ccgccacctt acgtgtctgc ctaa 954 

<210>2 
<211>1440 
30 <212>DNA 

<213>AMA iffomo sapiens') 



<400>2 

gccgactagg ggactggcgg agggtgcacg ctgatggatt tactcaccgg gtgcttggag 
35 ctccagcagc tggctggagc ccgcgatgac gtcacggact cgggtcacat ggccgagtcc 
gccccgcccc ctccccgtcc ccgccgctgc agccgtcgcc ttcggagcga agggtaccga 
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cccggcagaa gctcggagct ctcggggtat cgaggaggca ggcccgcggg cgcacgggcg 240 

agcgggccgg gagccggagc ggcggaggag ccggcagcag cggcgcggcg ggctccaggc 300 

gaggcggtcg acgctcctga aaacttgcgc gcgcgctcgc gccactgcgc ccggagcgat 360 

gaagatggtc gcgccctgga cgcggttcta ctccaacagc tgctgcttgt gctgccatgt 420 

5 ccgcaccggc accatcctgc tcggcgtctg gtatctgatc atcaatgctg tggtactgtt 480 

gattttattg agtgccctgg ctgatccgga tcagtataac ttttcaagtt ctgaactggg 540 

aggtgacttt gagttcatgg atgatgccaa catgtgcatt gccattgcga tttctcttct 600 

catgatcctg atatgtgcta tggctactta cggagcgtac aagcaacgcg cagcctggat 660 

catcccattc ttctgttacc agatctttga ctttgccctg aacatgttgg ttgcaatcac 720 

10 tgtgcttatt tatccaaact ccattcagga atacatacgg caactgcctc ctaattttcc 780 

ctacagagat gatgtcatgt cagtgaatcc tacctgtttg gtccttatta ttcttctgtt 840 

tattagcatt atcttgactt ttaagggtta cttgattagc tgtgtttgga actgctaccg 900 

atacatcaat ggtaggaact cctctgatgt cctggtttat gttaccagca atgacactac 960 

ggtgctgcta cccccgtatg atgatgccac tgtgaatggt gctgccaagg agccaccgcc 1020 

15 accttacgtg tctgcctaag ccttcaagtg ggcggagctg agggcagcag cttgactttg 1080 

cagacatctg agcaatagtt ctgttatttc acttttgcca tgagcctctc tgagcttgtt 1140 

tgttgctgaa atgctacttt ttaaaattta gatgttagat tgaaaactgt agttttcaac 1200 

atatgctttg ctggaacact gtgatagatt aactgtagaa ttcttcctgt acgattgggg 1260 

atataatggg cttcactaac cttccctagg cattgaaact tcccccaaat ctgatggacc 1320 

20 tagaagtctg cttttgtacc tgctgggccc caaagttggg catttttctc tctgttccct 1380 

ctcttttgaa aatgtaaaat aaaaccaaaa atagaccaaa aaaaaaaaaa aaaaaaaaaa 1440 

<210>3 
<211>2169 
25 <212>DNA 

<213>AJSA (.Homo sapiens^ 



<400>3 

gccgactagg ggactggcgg agggtgcacg ctgatggatt tactcaccgg gtgcttggag 60 

30 ctccagcagc tggctggagc ccgcgatgac gtcacggact cgggtcacat ggccgagtcc 120 

gccccgcccc ctccccgtcc ccgccgctgc agccgtcgcc ttcggagcga agggtaccga 180 

cccggcagaa gctcggagct ctcggggtat cgaggaggca ggcccgcggg cgcacgggcg 240 

agcgggccgg gagccggagc ggcggaggag ccggcagcag cggcgcggcg ggctccaggc 300 

gaggcggtcg acgctcctga aaacttgcgc gcgcgctcgc gccactgcgc ccggagcgat 360 

35 gaagatggtc gcgccctgga cgcggttcta ctccaacagc tgctgcttgt gctgccatgt 420 

ccgcaccggc accatcctgc tcggcgtctg gtatctgatc atcaatgctg tggtactgtt 480 
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gattttattg agtgccctgg ctgatccgga tcagtataac ttttcaagtt ctgaactggg 540 

aggtgacttt gagttcatgg atgatgccaa catgtgcatt gccattgcga tttctcttct 600 

catgatcctg atatgtgcta tggctactta cggagcgtac aagcaacgcg cagcctggat 660 

catcccattc ttctgttacc agatctttga ctttgccctg aacatgttgg ttgcaatcac 720 

5 tgtgcttatt tatccaaact ccattcagga atacatacgg caactgcctc ctaattttcc 780 

ctacagagat gatgtcatgt cagtgaatcc tacctgtttg gtccttatta ttcttctgtt 840 

tattagcatt atcttgactt ttaagggtta cttgattagc tgtgtttgga actgctaccg 900 
atacatcaat ggtaggaact cctctgatgt cctggtttat gttaccagca atgacactac * 960 

ggtgctgcta cccccgtatg atgatgccac tgtgaatggt gctgccaagg agccaccgcc 1020 

10 accttacgtg tctgcctaag ccttcaagtg ggcggagctg agggcagcag cttgactttg 1080 

cagacatctg agcaatagtt ctgttatttc acttttgcca tgagcctctc tgagcttgtt 1140 

tgttgctgaa atgctacttt ttaaaattta gatgttagat tgaaaactgt agttttcaac 1200 

atatgctttg ctggaacact gtgatagatt aactgtagaa ttcttcctgt acgattgggg 1260 

atataatggg cttcactaac cttccctagg cattgaaact tcccccaaat ctgatggacc 1320 

15 tagaagtctg cttttgtacc tgctgggccc caaagttggg catttttctc tctgttccct 1380 

ctcttttgaa aatgtaaaat aaaaccaaaa atagacaact ttttcttcag ccattccagc 1440 

atagagaaca aaaccttatg gaaacaggaa tgtcaattgt gtaatcattg ttctaattag 1500 

gtaaatagaa gtccttatgt atgtgttaca agaatttccc ccacaacatc ctttatgact 1560 

gaagttcaat gacagtttgt gtttggtggt aaaggatttt ctccatggcc tgaattaaga 1620 

20 ccattagaaa gcaccaggcc gtgggagcag tgaccatctg ctgactgttc ttgtggatct 1680 

tgtgtccagg gacatggggt gacatgcctc gtatgtgtta gagggtggaa tggatgtgtt 1740 

tggcgctgca tgggatctgg tgcccctctt ctcctggatt cacatcccca cccagggccc 1800 

gcttttacta agtgttctgc cctagattgg ttcaaggagg tcatccaact gactttatcg 1860 

agtggaattg ggatatattt gatatacttc tgcctaacaa catggaaaag ggttttcttt 1920 

25 tccctgcaag ctacatccta ctgctttgaa cttccaagta tgtctagtca ccttttaaaa 1980 

tgtaaacatt ttcagaaaaa tgaggattgc cttccttgta tgcgcttttt accttgacta 2040 

cctgaattgc aagggatttt tatatattca tatgttacaa agtcagcaac tctcctgttg 2100 

gttcattatt gaatgtgctg taaattaagt tgtttgcaat taaaacaagg tttgcccaca 2160 
aaaaaaaaa 



30 



35 



<210>4 

<211>317 

<212>PRT 

<213>AMA (.Homo sapiens) 
<400>4 



2169 
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Met Thr Ser Arg Thr Arg Val Thr Trp Pro Ser Pro Pro Arg Pro 
15 10 15 

Leu Pro Val Pro Ala Ala Ala Ala Val Ala Phe Gly Ala Lys Gly 
20 25 30 

5 Thr Asp Pro Ala Glu Ala Arg Ser Ser Arg Gly He Glu Glu Ala 
35 " 40 45 

Gly Pro Arg Ala His Gly Arg Ala Gly Arg Glu Pro Glu Arg Arg 
50 55 60 

Arg Ser Arg Gin Gin Arg Arg Gly Gly Leu Gin Ala Arg Arg Ser 
10 65 70 75 

Thr Leu Leu Lys Thr Cys Ala Arg Ala Arg Ala Thr Ala Pro Gly 
80 85 90 

Ala Met Lys Met Val Ala Pro Trp Thr Arg Phe Tyr Ser Asn Ser 
95 100 105 

15 Cys Cys Leu Cys Cys His Val Arg Thr Gly Thr He Leu Leu Gly 

110 115 120 

Val Trp Tyr Leu He He Asn Ala Val Val Leu Leu lie Leu Leu 
125 130 135 

Ser Ala Leu Ala Asp Pro Asp Gin Tyr Asn Phe Ser Ser Ser Glu 
20 140 145 150 

Leu Gly Gly Asp Phe Glu Phe Met Asp Asp Ala Asn Met Cys He 
155 160 165 

Ala He Ala He Ser Leu Leu Met He Leu He Cys Ala Met Ala 
170 175 180 

25 Thr Tyr Gly Ala Tyr Lys Gin Arg Ala Ala Trp He He Pro Phe 

185 190 195 

Phe Cys Tyr Gin He Phe Asp Phe Ala Leu Asn Met Leu Val Ala 
200 205 210 

He Thr Val Leu He Tyr Pro Asn Ser He Gin Glu Tyr He Arg 
30 215 220 225 

Gin Leu Pro Pro Asn Phe Pro Tyr Arg Asp Asp Val Met Ser Val 
230 235 240 

Asn Pro Thr Cys Leu Val Leu He He Leu Leu Phe He Ser He 
245 250 255 

35 He Leu Thr Phe Lys Gly Tyr Leu He Ser Cys Val Trp Asn Cys 

260 265 270 
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Tyr Arg Tyr He Asn Gly Arg Asn Ser Ser Asp Val Leu Val Tyr 
275 280 285 

Val Thr Ser Asn Asp Thr Thr Val Leu Leu Pro Pro Tyr Asp Asp 
290 295 300 

5 Ala Thr Val Asn Gly Ala Ala Lys Glu Pro Pro Pro Pro Tyr Val 
305 310 " 315 

Ser Ala 
317 

10 <210>5 
<211>226 
<212>PRT 

<213>AMA iHomo sapiens) 
15 <400>5 

Met Lys Met Val Ala Pro Trp Thr Arg Phe Tyr Ser Asn Ser Cys 
15 10 15 

Cys Leu Cys Cys His Val Arg Thr Gly Thr He Leu Leu Gly Val 
20 25 30 

20 Trp Tyr Leu He He Asn Ala Val Val Leu Leu He Leu Leu Ser 

35 40 45 

Ala Leu Ala Asp Pro Asp Gin Tyr Asn Phe Ser Ser Ser Glu Leu 
50 55 60 

Gly Gly Asp Phe Glu Phe Met Asp Asp Ala Asn Met Cys He Ala 
25 65 70 75 

He Ala He Ser Leu Leu Met He Leu He Cys Ala Met Ala Thr 
80 85 90 

Tyr Gly Ala Tyr Lys Gin Arg Ala Ala Trp He He Pro Phe Phe 
95 100 105 

30 Cys Tyr Gin He Phe Asp Phe Ala Leu Asn Met Leu Val Ala He 

110 115 120 

Thr Val Leu He Tyr Pro Asn Ser He Gin Glu Tyr He Arg Gin 
125 130 135 

Leu Pro Pro Asn Phe Pro Tyr Arg Asp Asp Val Met Ser Val Asn 
35 140 145 150 

Pro Thr Cys Leu Val Leu He He Leu Leu Phe He Ser He He 
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155 160 165 

Leu Thr Phe' Lys Gly Tyr Leu He Ser Cys Val Trp Asn Cys Tyr 

170 175 180 

Arg Tyr He Asn Gly Arg Asn Ser Ser Asp Val Leu Val Tyr Val 
5 185 190 195 

Thr Ser Asn Asp Thr Thr Val Leu Leu Pro Pro Tyr Asp Asp Ala 

200 205 210 

Thr Val Asn Gly Ala Ala Lys Glu Pro Pro Pro Pro Tyr Val Ser 

215 220 225 

10 Ala 
226 

<210>6 
<211>2264 
15 <212>DNA 

<213>AMA iHomo sapiens') 



<400>6 





gaatctcgac 


ccttgaatgg 


agttacacga acggccagat 


gaaagaagga 


aggcccggac 


60 


20 


ctccactcag 


ggccgactag 


gggactggcg gagggtgcac 


gctgatggat 


ttactcaccg 


120 




ggtgcttgga 


gctccagcag 


ctgcttggag ctccagcagc 


tggctggagc 


ccgcgatgac 


180 




gtcacggact 


cgggtcacat 


ggccgagtcc gccccgcccc 


ctccccgtcc 


ccgccgctgc 


240 




agccgtcgcc 


ttcggagcga 


agggtaccga cccggcagaa 


gctcggagct 


ctcggggtat 


300 




cgaggaggca 


ggcccgcggg 


cgcacgggcg agcgggccgg 


gagccggagc 


ggcggaggag 


360 


25 


ccggcagcag 


cggcgcggcg 


ggctccaggc gaggcggtcg 


acgctcctga 


aaacttgcgc 


420 




gcgcgctcgc 


gccactgcgc 


ccggagcgat gaagatggtc 


gcgccctgga 


cgcggttcta 


480 




ctccaacagc 


tgctgcttgt 


gctgccatgt ccgcaccggc 


accatcctgc 


tcggcgtctg 


540 




gtatctgatc 


atcaatgctg 


tggtactgtt gattttattg 


agtgccctgg 


ctgatccgga 


600 




tcagtataac 


ttttcaagtt 


ctgaactggg aggtgacttt 


gagttcatgg 


atgatgccaa 


660 


30 


catgtgcatt 


gccattgcga 


tttctcttct catgatcctg 


atatgtgcta 


tggctactta 


720 




cggagcgtac 


aagcaacgcg 


cagcctggat catcccattc 


ttctgttacc 


agatctttga 


780 




ctttgccctg 


aacatgttgg 


ttgcaatcac tgtgcttatt 


tatccaaact 


ccattcagga 


840 




atacatacgg 


caactgcctc 


ctaattttcc ctacagagat 


gatgtcat^t 


cagtgaatcc 


900 




tacctgtttg 


gtccttatta 


ttcttctgtt tattagcatt 


atcttgactt 


ttaagggtta 


960 


35 


cttgattagc 


tgtgtttgga 


actgctaccg atiacatcaat 


ggtaggaact 


cctctgatgt 


1020 




cctggtttat 


gttaccagca 


atgacactac ggtgctgcta 


cccccgtatg 


atgatgccac 


1080 
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tgtgaatggt gctgccaagg agccaccgcc accttacgtg tctgcctaag ccttcaagtg 1140 

ggcggagctg agggcagcag cttgactttg cagaicatctg agcaatagtt ctgttatttc 1200 

acttttgcca tgagcctctc tgagcttgtt tgttgctgaa atgctacttt ttaaaattta 1260 

gatgttagat tgaaaactgt agttttcaac atatgctttg ctggaacact gtgatagatt 1320 

5 aactgtagaa ttcttcctgt acgattgggg atataatggg cttcactaac cttccctagg 1380 

cattgaaact tcccccaaat ctgatggacc tagaagtctg cttttgtacc tgctgggccc 1440 

caaagttggg catttttctc tctgttccct ctcttttgaa aatgtaaaat aaaaccaaaa 1500 

atagacaact ttttcttcag ccattccagc atagagaaca aaaccttatg gaaacaggaa 1560 

tgtcaattgt gtaatcattg ttctaattag gtaaatagaa gtccttatgt atgtgttaca 1620 

10 agaatttccc ccacaacatc ctttatgact gaagttcaat gacagtttgt gtttggtggt 1680 

aaaggatttt ctccatggcc tgaattaaga ccattagaaa gcaccaggcc gtgggagcag 1740 

tgaccatctg ctgactgttc ttgtggatct tgtgtccagg gacatggggt gacatgcctc 1800 

gtatgtgtta gagggtggaa tggatgtgtt tggcgctgca tgggatctgg tgcccctctt 1860 

ctcctggatt cacatcccca cccagggccc gcttttacta agtgttctgc cctagattgg 1920 

15 ttcaaggagg tcatccaact gactttatcg agtggaattg ggatatattt gatatacttc 1980 

tgcctaacaa catggaaaag ggttttcttt tccctgcaag ctacatccta ctgctttgaa 2040 

cttccaagta tgtctagtca ccttttaaaa tgtaaacatt ttcagaaaaa tgaggattgc 2100 

cttccttgta tgcgcttttt accttgacta cctgaattgc aagggatttt tatatattca 2160 

tatgttacaa agtcagcaac tctcctgttg gttcattatt gaatgtgctg taaattaagt 2220 

20 tgtttgcaat taaaacaagg tttgcccaca asiaaaaaaaa aaaa 2264 

<210>7 
<211>370 
<212>PRT 
25 <213>AMA iHomo sapiens') 

<400>7 

Met Glu Leu His Glu Arg Pro Asp Glu Arg Arg Lys Ala Arg Thr 
1 5 10 15 

30 Ser Thr Gin Gly Arg Leu Gly Asp Trp Arg Arg Val His Ala Asp 

20 25 30 

Gly Phe Thr His Arg Val Leu Gly Ala Pro Ala Ala Ala Trp Ser 
35 40 45 

Ser Ser Ser Trp Leu Glu Pro Ala Met Thr Ser Arg Thr Arg Val 
35 50 55 60 

Thr Trp Pro Ser Pro Pro Arg Pro Leu Pro Val Pro Ala Ala Ala 
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65 70 75 

Ala Val Ala Phe Gly Ala Lys Gly Thr Asp Pro Ala Glu Ala Arg 
80 85 90 

Ser Ser Arg Gly He Glu Glu Ala Gly Pro Arg Ala His Gly Arg 
5 95 100 105 

Ala Gly Arg Glu Pro Glu Arg Arg Arg Ser Arg Gin Gin Arg Arg 
110 115 120 

Gly Gly Leu Gin Ala Arg Arg Ser Thr Leu Leu Lys Thr Cys Ala 
125 130 135 

10 Arg Ala Arg Ala Thr Ala Pro Gly Ala Met Lys Met Val Ala Pro 

140 145 150 

Trp Thr Arg Phe Tyr Ser Asn Ser Cys Cys Leu Cys Cys His Val 
155 160 165 

Arg Thr Gly Thr He Leu Leu Gly Val Trp Tyr Leu He He Asn 
15 170 175 ISO 

Ala Val Val Leu Leu He Leu Leu Ser Ala Leu Ala Asp Pro Asp 
185 190 195 

Gin Tyr Asn Phe Ser Ser Ser Glu Leu Gly Gly Asp Phe Glu Phe 
200 205 210 

20 Met Asp Asp Ala Asn Met Cys He Ala He Ala He Ser Leu Leu 

215 220 225 

Met He Leu He Cys Ala Met Ala Thr Tyr Gly Ala Tyr Lys Gin 
230 235 240 

Arg Ala Ala Trp He He Pro Phe Phe Cys Tyr Gin He Phe Asp 
25 245 250 255 

Phe Ala Leu Asn Met Leu Val Ala He Thr Val Leu He Tyr Pro 
260 265 270 

Asn Ser He Gin Glu Tyr He Arg Gin Leu Pro Pro Asn Phe Pro 
275 280 285 

30 Tyr Arg Asp Asp Val Met Ser Val Asn Pro Thr Cys Leu Val Leu 

290 295 300 

He He Leu Leu Phe He Ser He He Leu Thr Phe Lys Gly Tyr 
305 310 315 

Leu He Ser Cys Val Trp Asn Cys Tyr Arg Tyr He Asn Gly Arg 
35 320 325 330 

Asn Ser Ser Asp Val Leu Val Tyr Val Thr Ser Asn Asp Thr Thr 
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335 340 345 

Val Leu Leu Pro Pro Tyr Asp Asp Ala Thr Val Asn Gly Ala Ala 

350 355 360 

Lys Glu Pro Pro Pro Pro Tyr Val Ser Ala 
5 365 370 

<210>8 
<211>1341 
<212>DNA 
10 <213>AMA (.Homo sapiens) 



• <400>8 

gctccaggtg gaagagtgtg cagctgcaag 
gtgggcgggg acccaaaggg ggttgcccac 

15 caatcattgt ccctccccct gtgctctcag 
cttgctttta gcttaattgg tgttttagtg 
tgagctgagt tacaagcccc atgtttaagg 
taggaattct tagtcgcccc aggaaatccg 
gtgagccacc gcgcccagcc aattttggta 

20 gcccaggctg ggactgaatc tttagagctg 
ttgtggctca cgcctgtaat cccagcactt 
cagaagatcg agaccatcct ggctaacacg 
aaattagcca ggcgtggtgg cgggcgcctg 
gagaatggcg tgaacccggg aggtggagct 

25 ccagcctggg tgacagagca agactctgtc 
agctaccgga agcacagcga ggatgtcctt 
actaccacag taattgagct gtgaagcgga 
actgcaattg actggaatag caccgcgcag 
ataggagctg tatcgattac ctgcaagata 

30 acgcctgtaa tcccagcact ttgggaggct 
tccagaccag cctgaccaac atggtgaaac 
ccgggtgtgg tggcaagcgc ctgtaatccc 
cttgaacccg ggaggcggag gttgcagtga 
ggcgacaaga gcgagactct gtctcaaaaa 

35 tcgcaaggaa ctagactaaa a 



atttaataga 


gtgaaaacag ctcccataca 


60 


tcccggctgg 


aatgcctggg gtttatatcc 


120 


atgatagatg 


atttgactat ttctttacct 


180 


agcccttttt 


actacctgat tggtcaggtg 


240 


gtgggtgcgg 


tccccttccc caggtaggtt 


300 


ctactcttgt 


ctctcactgg gattacaggc 


360 


ttttttgtag 


agccagggtt tcgccatgtt 


420 


cactcatgat 


taaaaacgct gtgccaggcg 


480 


tgggaggctg 


aggcgggcgg atcacgaggt 


540 


gtgaaacccc 


gtctctactg aaaatacaac 


600 


tagtcccagc 


tactagggag gctgaggcag 


660 


tgcagtgagc 


cgagatcgca ccactgcact 


720 


tcaaaaaaaa 


aeiaaaaaaaa aaaaaaaaaa 


780 


gacacacatc 


ctattttctg ggaaaagatt 


840 


gacaaattgc 


tctcggtggt ggttcaaagt 


900 


ttttccttcc 


tctcgtgcaa gataagagtg 


960 


gaagtagaag 


cgggccgggt gcggtggctc 


1020 


gaggcgggtg 


gatcattcga cgtcaggagt 


1080 


cccgtctcta 


ctaaaaatac aacaaattag 


1140 


agctactcgg 


ttggttgggc aggagaatcg 


1200 


gccgagatcg 


cgccattgca ctccagcctg 


1260 


aaaaaaaaaa 


agaagtagaa gggaagaaaa 


1320 
1341 
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